Since the horizontal distribution of the electron precipitation follows the terrestrial magnetic field, it would show a distinct boundary equatorward of the L: 3 magnetic shell and be readily distinguished from material that was not affected by the HRE precipitation. To search for possible ozone depletion effects, we have analyzed data from the cryogenic limb array etaIon spectrometer and microwave limb sounder instruments on UARS for the above HRE. A simplified diurnal model is proposed to understand the ozone data from UARS, also illustrating the limitations of the U ARS instruments for seeing the ozone depletions caused by the HRE events. This diurnal analysis limits the relative ozone depletion at around 60 km altitude to values of <.10% during the very intense May 1992 event, consistent with our prediction using an improved Goddard Space Flight Center two-dimensional model.
. For the analysis reported in this paper the angular measurements are used to distinguish electron fluxes that are stably trapped (in the region where they are being measured, at least) from those that will directly precipitate into the atmosphere. The latter component is found in the angular range with respect to the magnetic field that corresponds to the bounce loss cone
The HEPS measurements are used conservatively in this analysis by counting BLC flux measurements only when the full angular range of a sensor is within the B LC. If the mechanism causing the electron precipitation is dominated by small angle scattering, this procedure can lead to underestimates of the total precipitated flux because it tends to bias against measurements at the edge of the BLC, where the flux would be more intense [Imhof and Gaines, 1993] . Thus the estimates of the decrease in ozone due to these electrons are lower limits. A larger decrease would not necessarily be inconsistent with these predictions.
The direct measurement of the precipitating electron flux at low altitude provided by HEPS is more reliable than estimates based on measurements from, for example, geosynchronous satellites, or on other scaling from total electron flux measurements. As shown by Gaines et al. [1995] , temporal variations in the electrons flux intensity and their energy distributions can vary signif- Table 1 ). In 
Fourier Fits to Simulated and LST-Averaged Data
Simulated ozone mixing ratio data described by a daytime value of O3,day, a nighttime value of O3,night, a sunrise at To, and sunset at 24-T0, were produced using a high-order Fourier series. Values for these coefficients were taken from MLS data at 59 krn, and normally dis- used for the analysis (see Table 2 ). 
Summary and Conclusions
Data from MLS and CLAES have been examined for evidence of ozone depletions due to the precipitation Precipitating electrons may cause ozone depletions in the mesosphere, but the signal-to-noise ratio at 59 km of CLAES and MLS, which had to be much less than the predicted relative depletion of 3-10%, is not sufficient to measure the effect. A more realistic photochemical model is necessary to refine the predicted magnitude of the depletions. The current model assumes that the signal is constant in time and space for periods larger than a day and areas large compared to the mixing region. Both assumptions need to be examined to understand whether the model is predicting too small or large a change in the mesospheric ozone. Recent measurements of the OH abundance by Summers et al. [1997] indicate that the model predictions of the abundance of OH are too large. If this indication can be interpreted as a loss rate for ozone by HO• constituents that is larger than has been assumed in the models, the predicted ozone depletion due to HRE events will also be smaller. Also, the predicted ozone depletions are sensitive to the water vapor concentration, with an increasing water vapor content leading to a decreased relative ozone depletion.
Although we have analyzed the most intense and longest lasting HRE event seen by UARS, we found no measurable effect on ozone in the upper stratosphere and lower mesosphere. Without a consistent, measurable effect these results cast doubt on the significance of the effect that highly relativistic electrons have on the overall budget of ozone in the upper atmosphere.
